Parasitic infections are common cause of diarrhea in patients with HIV combined with symptoms such as fatigue, nausea, intestinal cramps and flatulence. In HIV seropositive patients, the disease is often prolonged and severe. Parasites most frequently found in biological samples of HIV infected people are Cryptosporidium spp., Microsporidium and Giardia, Isospora and Cyclospora. The purpose of this study was to know the prevalence of parasitic infections in HIV infected patients and to establish the relationship with CD4 counts and viral load. 109 stool three serial samples from HIV seropositive patients were collected and analyzed by Zinc sulphate centrifugal floatation method and then stained with Ziehl-Neelsen Staining procedure. A "t" distribution analyses was made. A low viral load, CD4 count greater than 500, the absence of diarrhea and the ART treatment are not indicative in all cases of free parasitic infection.
Background
A medical condition called acquired immunodeficiency syndrome (AIDS) arose in 1981, it was characterized by severe immunodeficiency and rapidly, was extended around the world [1] . The infection is caused by HIV-1 RNA virus that belongs to retroviridae family. The disease is characterized by replication of HIV-1 with destruction of CD4 lymphocytes [2] and decrement of immune system response, leaving the patient exposed to tumors as Kaposi's sarcoma and primary lymphoma of the brain, as well as opportunistic and emerging infections caused by bacteria, fungi, viruses and parasites [3] .
The classification system of HIV infections are divided into clinical categories, based on the number of lymphocytes and viral load [4, 5] . The number of helper T cells reflects the stage of infection in the patient and this parameter is used to determine the damaged to the immune system. A normal count of helper T cells in blood (cells per mm 3 ) in a healthy adult who is not infected with HIV can normally vary between 500 and 1,500 cells/mm 3 of blood and infection with HIV reduces the count of helper T lymphocytes and this cause that people begin to get opportunistic infections or cancers more recurrently as their count is reduced.
The viral load test measures the amount of HIV found in a quantity of blood. This test does not show how much damage suffered by the immune system, but can provide an idea of how quickly the infection is likely to progress. A high viral load, even when the person has a good count of helper T cells, indicating the possibility that the person get worse quickly and develop AIDS if not start immediately a medical treatment [6] . Currently there are some antiretroviral therapies (ART) that effectively control HIV replication and allow evaluating a treatment response [7] however in the developing countries the absence of ART therapy causes that patients continue to suffer the consequences of opportunistic parasites.
Diarrhea is the presence of liquid stool at least twice a day and is the most common symptom in people infected with HIV, the prevalence and severity vary depending on the developmental stage of the disease [8] and it could be due to treatment or infections of opportunistic pathogens. Parasitic infections are a common cause of diarrhea in these individuals and they are often more prolonged and severe than healthy people [9] and even could be combined with symptoms such as fatigue, nausea, intestinal cramps and flatulence, which causes extra complications to viral infection.
Emerging parasites have been isolated frequently from immunodepressed individuals due to several factors as climate change, conditions in a population, human migration, growth of the world population, ecological change, the resistance of microorganisms to antibiotics among others [10] . Parasites most frequently found in biological samples of HIV infected people are Cryptosporidium spp., Microsporidium and Giardia, Isospora and Cyclospora [11] [12] [13] [14] [15] .
The purpose of this study was to know the association of CD4 counts and viral load with parasitic infections on HIV infected patients with recent diagnosis.
Materials and Methods

Study design
A comparative cross-sectional study was conducted from October 2014 and November 2015. 109 three serial stool samples from HIV seropositive patients, who were diagnosed recently (about six months ago), were collected. They were woman and men over 18 years old, who were diagnosed and treated with ART at specialized clinic Condesa, which attend residents from CDMx, in center of Mexico. This research project was approved by the Research Ethics Committee of the Children Hospital, where the analysis of the samples was carried out. transportation on serial days and they were analyzed to find parasitic structures stained with lugol. All samples were processed by Zinc sulphate centrifugal floatation method [16] : About 1 g of the stool specimen was emulsified in 10 parts of water and it was strained through wire gauze. The filtrate was collected in a tube and centrifuged at 2,500 rpm. The supernatant was discarded and the sediment was resuspended in water, this step was repeated three times. To the sediment, 3-4 ml of 33% Zinc sulphate solution was added, it was mixed well and it was filled with ZnSO 4 solution, about half an inch of the rim. A cover slip was placed on the surface and after one minute it was transferred to a glass slide, it was mixed with a drop of lugol and observed in the light microscope brand Olympus BH-2 with 40x and 100x objectives.
Ziehl-Neelsen staining procedure
Spread a quantity of stool sample in a central area of a slide using a continuous rotational movement. Heat Fixation of smear was carried out. After dried the smear was cover with carbol fuchsin stain, after incubation at 60°C, a Wash off the stain with clean water was made. Smear was covered with 3% v/v acid-alcohol for 2 min or until the smear is sufficiently decolorized. Malachite green stain was added during 1-2 min and wash with clean water. The sample was dried and examined microscopically, using the 100x oil immersion objective [17] .
CD4+ lymphocyte count
Quantification of CD4+ lymphocyte subpopulations in peripheral blood was performed by identifying surface antigens using flow cytometry. The TritestTM anti-CD4-FITC/ CD8 PE/CD3 PerCP kit (BD Biosciences, USA) and truCountTM (BD Biosciences, USA) tubes were used, thus enabling cell count in absolute figures by FACSCaliburTM flow cytometer (BD Biosciences, USA) [18] .
Viral load count
The Versant ® HIV-1 RNA 3.0 bDNA system (Bayer Corporation, USA) test was used for direct quantification of type-1 human immunodeficiency virus (HIV-1) RNA in plasma from individuals with HIV-1 by amplification of the signal emitted by the nucleic acid, using a Bayer System 340 bDNA ® Analyzer (USA) [19] .
Results 99/109 male and 10/109 female samples were analyzed, 13/109 samples had diarrhea when samples were took and 5/109 tested positive to multiple parasitic infection. All the patients lived in an urban environment in the city and had received their diagnosis in the last four months before taking the sample. They attended the clinic regularly and were under treatment with ART in different steps (Table 1) . Table 1 shown the relationship between CD4 count and viral load with presence of intestinal parasites. 36/109 total samples were positive to parasitic infection, this was no related to diarrhea, since in both diarrheic and solid samples parasites were present.
Infection by parasites was also observed indistinctly with ART and without it.
CD4 count is useful to determine the condition of immune system, in this case 7/36 (19.5%) were immunocompetent (CD4>500 cell/µL), 7/36 (19.5%) presented mild immunosuppression (CD4 350-499 cell/ µL), 12/36 (33.3%) presented advanced immunosuppression (CD4 200-349 cell/µL) and 10/36 (27.7%) presented severe immunosuppression (CD4<200 cell/µL). Viral load >30,000 copies per mL are considered with low probability to develop AISD and death and 13/36 (36.1%) are in this case, 22 cases were undetectable and 16 of them had values above 30000 copies.
After staining with Ziehl Neelsen procedure all samples, results ( Figure 1 ) showed that 19/109 (17.43%) presented Microsporidium spp., 3/109 samples (2.75%) Cryptosporidium spp. 3/109 samples (2.75%) Entamoeba histolytica, 4/109 (3.66%) Giardia intestinalis and in 3/109 samples (2.75%) helminths were identified. found in 3 samples (2.75%) and isolated positive cases were found and were grouped in the category of others, among them: E. coli, Uncinaria, H. nana and E. nana (11.92%). Figure  2 shows that presence of parasites is independent of values of CD4 (P=0.88872535) and viral load (P=0.52779596), hence both parameters did not significantly differ between the parasite and non parasite patients.
Relation between CD4 count and viral load showed in
Conclusion
Mexico is the third place in cases of AIDS in Latin America and Mexico City has the highest incidence in the country. Samples observed in this study corresponding mainly to male patients, consistent with reports about the male/female ratio of AIDS cases diagnosed in 2011 in Mexico City was 4.6 cases in men for each case in women, whereas the ratio in people who remained HIV positive was 3.3 cases in this year [17] , This is observed in this study because the majority of samples received and analyzed corresponded to male patients.
Immunosuppressed HIV patients are characterized because the immune cells are attacked by the virus causing a significant decrease in defense cells, enabling them to develop opportunistic microorganisms. The prevalence of intestinal parasitic infections in HIV-infected patients from developing countries ranges from 12% to 38% [18] . In this case the frequency was 36/109 (33.07%), this is consistent with some previous reports [19] , the variation in the prevalence of parasites could be due to geographic area, but in present study all patients lived in the same urban region.
The parasite most frequently found was Microsporidium spp., which has been considered one of the most important opportunists causing diarrhea, difficult to eliminate because there is no specific treatment to combat infection. The identification of Microsporidium presents the difficulty of requiring specific acid resistant stain to observe the spores in feces. A high prevalence of Microsporidium, based on microscopic examination, was found in Thai HIV-infected patients. This confirms its importance in HIV-infected/AIDS patients and the necessity for stool evaluation in all HIV-infected patients [20, 21] .
The presence of enteric pathogens was not associated with sex, diarrheal symptoms and status of ART. As already mentioned, most of the samples belonged to male patients, which is determined because HIV infection is higher proportionally in men than in women and this fact is irrelevant for this study.
Although parasites can alter the intestinal mucosa and cause diarrhea, in patients infected with HIV should be considered that diseases that compromise the immune system by themselves cause diarrhea, in addition in some cases ART treatment cause tis symptom as a side effect, so caution should be used to establish the relation between parasitic infection with diarrhea in HIV patients, due to diarrhea is not a determining factor of parasitic infection.
The prevalence of intestinal parasites found to be higher in patients that do not receive an ART treatment [22] . Increasing the immune 36 positive samples of 109 total samples are shown. The average age of the patients was 34 and the gender (M; male/F; female), was predominant (11.11%). There was no significant relationship with the presence of parasites and diarrhea; with diarrhea (+), without diarrhea (N). 24/36 patients was under one or more of the following anti-retroviral drugs: tenofovir (TDF), emtricitabine (FTC), azidothymidina (AZT), lamivudine (3TC), efavirenz (EFV), (NRTI), atazanavir (ATV), ritonavir (RTV), abacavir (ABC) and lopinavir. Viral load >30,000 copies per mL are considered with low probability to develop AISD and death. 0 means that value was undetectable status of HIV infected patients with anti-retroviral therapy may help to reduce acquisition of parasites. In this case, there is not a significant relationship between la presence of parasites and the ART, perhaps because these patients have received their diagnosis in the last four months but it is not known how long they have been infected, so maybe ART has not had the desired effect.
The CD4 count and viral load values are very useful for determining the person's immune status, ART efficiency, and prognosis of AIDS infection development. The results showed that regardless of the immunological status of the individual parasitic infection could be present and although the viral load was very high or undetectable the same case was observed.
Results show that the tools that are currently known for the monitoring of parasitosis are insufficient and it is necessary to perform coprological analysis in HIV infected patients, since parameters such as low viral load, CD4 count greater than 500, the absence of diarrhea and the ART treatment are not indicative in all cases of free Values are shown in logarithmic scale and red circles represent presence of parasites, these are distributed throughout the scale independently of the values of cd4 and viral load indicating that there is no relationship between the three parameters. IC: Immunocompetent, S, A and M indicate severe, advanced and mild immunosuppression respectively.
